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This invention relates to the eleetrolyti¢ trea- 
ing of articles such as tubes, tubulaï of formed 
shapes, rods, extrusions, sheets, wire, sereen, etc., 
and particularly, to the treating of articles hav- 
ing a length or extent such that they cannot be 
ïeadily treated in a. conventional manner. My 
invention is oï a special importance in connec- 
tion with the treatment of tubular, lengths. 
Previous to my present invention, one method 
bas been to advance articles through a treatment 
bath by a series of sweeping devices that employ 
moving flngers and guide channels. In accord- 
ance with this procedure, the articles rest loosely 
on the guide channels and are advanced there- 
a!ong by a progressive series of rotating sweep- 
flngers. 
In accordance with another method, a current- 
carrying conveyor is used for movLug detchable, 
article-holding, rectangular metal racks through 
a treatment bath. A plurality of such independ- 
ent racks are provided and work articles are 
manually mounted within the periphery of the 
rectangular framework of the racks. The racks 
are then manually hung from the carrier. Ai 
the completion of the treating operation, the 
racks are manually removed from the carrier and 
the treated articles manually removed from the 
racks. Thus, at least two men are needed ai 
each end oï the treatment bath. If wfll be 
s, ppreciated that this is a rime and labor con- 
suming procedure. Also, such a procedure is dis- 
advantageous îrom an electical elïiciency stand- 
point. That is, the portions of a rack or other 
supporting structure for the work articles that 
are submerged in the bath during the treatment 
operation wfll, themselves, be acted upon by or 
wfll influence the action of the treating bth. 
The rack extends along a lower side of the work 
article in the bath and portions of the rack below 
the article tend to mask or prevent a free flow 
oï electrical charges about peripheral sides of the 
article. If the operation is a cleaning operation, 
then the submerged portions oï the rack will be 
gradually eaten away, and if the operation is a 
plating operation, the submerged portions of the 
rack wfll take up coating materia.1. Even if such 
a rack could be ruade of dielectic material, I 
bave determined that ifs lower vertical portions 
and its transverse connection portion would tend 
to shade the treatment of the work article. 
iasket as well as slab types of electrodes bave 
been used by those skilled in the art. Slab elec- 
trodes must be cast into a certain shape and ai 
teast portions oï the structure must be then torn 
down and the solution removed from the bath 
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container to replace them. tteretofore, a basket 
type of electrode bas only been used ,vhere a 
gravity flow of its ball elements bas been possi- 
ble and ifs feed end ean be located above the 
5 bath level. Thus, when a horizontal electrode is 
required, if bas been customaIT to use a slab type. 
In accordance with my procedure, the articles 
are carried by a pair of transversely-aligned, 
electrical-cuïrent-carrying alïs which hold the 
l0 articles adjacent their opposite ends. Such arms 
are rigidly or integrally mounted upon a con- 
veyor apparatus whieh includes a pair of trans- 
versely-spaced-apart conveyors. Such conveyors 
are synchronized for simultaneous operation, in 
15 order that the arms of one conveyor may be 
aligned and kept in alignment with transversely- 
opposite alïs of the other conveyor during the 
movement of the apparatus. The article-carry- 
ing arms may be an integral or rigid part of the 
0 pair of conveyors. Such conveyor apparatus is 
insulated electrically from the arms. Each arm 
of a pair of cooperating arms extends or projects 
adjacent opposite sides of the apparatus, and is 
in substantial alignment with an-end portion of 
 a work article being carried. There is no mask- 
ing of cuitent flow through the treating solution 
to the work article below its point of support, or 
as to its outer side periphery. 
In accordance with my invention, masking is 
30 practically eliminated, both from the standpoint 
of support arms intmposed in the path of more- 
ment of current through the bath to surface por- 
tions of the work articles that are to be treated, 
as well as from the standpoint of electrolytic 
35 action upon such support arms. 
These and other conventional procedures have 
a number of disadvantageous features which 
limit their application and use, which complicate 
the apparatus employed, which are inefficient or 
40 wasteful in the transmission of electric energy, 
which limit sizes and shapes that may be treated, 
which tend to mask or cover at least a portion 
of the surface of the articles that are to be coated 
or treated, and whieh make it difficult and expen 
4 sire to replace or renew the electrodes that are 
located in the treatment bath. 
I have been able to, in accordance with my 
invention, eliminate the disadvantageous feu- 
tures of prior procedure and apparatus by an 
0 entirely new approach to the problems involved. 
I have been able to solve the problems heretofore 
presented by the art in question, to overcome the 
limitations as to the size and shape or articles 
to be treated, and to simplify the overall con- 
 struction and operation of the apparatus and to 
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provide an improved eiïficiency of electrolytic 
treatment. Although for the purpose of describ- 
ing my in?ention, I will particularly show appa-. 
ratus and procedure as applied to members hav- 
ing a relatively long, tubular extent, it will be 
apparent that the principles of my invention may 
be app!ied to any suitable shape or size of article 
which is tobe conditioned or treated. The ar- 
rangement of apparatus is now such that shad- 
ing of current fiow to the articles being treated 
is substantially eliminated, a more eiïficient and 
practical, as well as a simplified construction and 
maintenance of the equipment may be effected, 
and the overall treatment procedure is material!y 
speeded-up. 
In accordance with my invention, the work 
objects, pieces, or articles may be continuously 
subjected to treatment while they are beng car- 
ried through a treatment cycle or zone in a sub 
stantially horizontal position. 
Optimum electrode spacing and ease of han 
d!ing through a number of treatment cycles fol- 
lows as a result of my invention. ïhat is, it is 
now i.ossible to treat a continuous succession of 
work objects or articles ata high current density 
and in such a manner that the tïeating solution 
is concentrated over the full desired surface area 
of the work articles and that losses in transmit- 
ring current from bus bars to the articles are 
greatly minimized. Felatively large amounts Of 
current can be delivered directly fo the articles, 
due in part at least, fo relatively large contact 
surfaces and to more direct and intimate con- 
tacts between the current-carrying bus bars and 
the work articles. The lack of obstructions, lfle 
guides, tracks, etc., provides complete ïreedom in 
effecting the most suitable location and repten- 
ishrnent of the bath electrodes. The apparatus 
ernployed lends itselï perfectly to automatic load- 
ing and unloading systems and can be incorpo- 
rated as a unit of a material handling system to 
receive .the work articles for treatment and to 
deliver them as irocessed. One or more electro- 
lytic and processing treatment units can also be 
readily connected in series by continuous convey- 
ing mechanism. 
Briefly summarized, the articles tobe treated 
are picked up by a continuously moving conveyor 
apparatus which, itself, need not be current- 
carrying. This conveyor apparatus is provided 
with a pair of transversely spaced-apart con- 
tinuous conveyors and each conveyor is irovidid 
with a series of outwardly-projecting and lon- 
gitudinally spaced-apart arms. This arrange- 
ment provides a plurality of pairs of substan- 
tially horizontally or transversely-spaced-apart 
and substantially aligned arms which are moved 
by the conveyor apparatus along current-carry- 
ing bus bars, and are provided with flngers, hooks, 
etc., constructed and arranged fo pick ui a work 
article or a plurality of articles atone end of 
the treatment apparatus, for example, from a 
conveying mechanism. The article is positively 
carried through the treatment bath, is suip]ied 
with current during such movement, and is dis- 
charged at the other end of the treatment bath 
on a conveying mechanism, for example. The 
flngers, contactors, hooks, or work article-carry- 
ing elements of the arms are preferably positioned 
fo engage the article adjacent opposite ends 
thereof. The engagement is effected in such a 
manner that current is efficiently carried to the 
work articles and withou materially masking or 
shading surface areas of the articles which are 
te be treated. For example, in the illustrated 
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embodiments, the article-holding elements which 
are also electric contactor elements, engage op- 
posite ends of the article and extend into the 
interior thereof. 
 Cam mechanism is provided for periodically 
separating the article-holding or contactor ele- 
ments in accordance with the position of the 
conveying system, in ortier fo, as previously 
pointed out, automatically pick up the articles 
10 and automatically deliver them airer treatment. 
In accordance with my invention, I also provide 
a longitudinally extending, current-carrying 
common or main bus bar for the bath electrodes 
and mourir a spaced series of drop frames on 
15 such main bus bar which are directly connected 
to the bath electrodes. The main bus bar, as 
well as the drop .frames and the various con- 
nections may be of a highly conductive metal 
such as copper. The drop frames are longi- 
20 tudinally spaced-apart, and each frame has a 
transversely-extending bus bar .and a plurality 
of transversely-spaced-apart, vertically-extend- 
ing bus bars secm'ed thereto and fo the elec- 
trodes. The number of individual OErames may 
2 correspond substantially fo the number of elec- 
trodes and in spacing to the spacing of such 
electrodes. In this connection, in an ordinary 
galvanizing procedm'e, I bave successïully em- 
ployed a ïrame spacing of about 5 ïeet. Line 
3O drop of current being carried is practically nil. 
Although, I prefer to employ a plurality of suit- 
ably positioned electrodes, my conveyor appara- 
tus can also be employed where the container, 
itselï, is an electrode. 
35 I bave also provided an improved type of elec- 
trode having replaceable elements which may be 
utilized where both of its end portions are under 
the level of the treating fluid or liquid and where 
ïull gravity movement of electrode elements is 
.m not possible or practical. Contrary to belieï of 
those skilled in the art, a flexible type of electrode 
can be successfully used, even where the elec- 
trode support or housing must be fed through 
a portion of the depth of the fluid level of the 
45 treatment bath and even where full gravity move- 
ment of its elements is not practical. I ara able 
to use a flexible or a basket type of electrode of 
a suitable shape and fo locate it in any suitable 
location for most eiïficient treating action within 
 the treatment bath. 
Another important feature of my invention 
tests upon the fact that conveyor apparatus for 
moving work articles through the treatment zone 
or bath is not, itself, current conducting. The 
55 conveyor apparatus carries a minimum arm 
structm'e OEor supporting the work articles and 
such structure is, itself, secured to the conveyor 
apparatus for movement thereby. The arm 
structm'e cooperates with or slides along elec- 
c0 trical bus bars which are insulated ïrom other 
parts of the apparatus, including the conveyor 
apparatus. It is no longer, necessary.to conduct 
current through steel chains or relatively poor 
conductors, in that the current may be directly 
(5 carried by short lead members which .are of 
highly conductive material, such as copper, 
aluminum, etc. lVfetal parts used for supporting 
and conducting current to the work articles can 
be insulated from he bath by suitable dielectric 
7O sleeves. The eiïiciency of the overall plating 
operation is inceased, current is conserved, and 
wear and tear on the article-handling and cur- 
rent-conducting portions of. the apparatus is 
minimized. 
75 I bave also provided an improved electrode 
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arrangement whereln the work articles are car- 
ried through the treatment bath between suit- 
ab]y spaced electrodes that are located on op- 
posite sides thereof. Such reverse e]ectrodes are 
so located and constructed that they can be 5 
. readily replaced or recharged as they are used.= 
up by treating or processing operations. That 
is, the reverse electrodes can be provided with 
additlonal plating metal or electrode elements, 
without shutting down the apparatus and with- 1o 
out partially dlsmantling it. 
I bave provided force-generating means for 
feeding electrode shapes, elements, portions, or 
segments and for holding them in close abut- 
ment, either by gravity or by kinetic energy. 15 
Thus, the feeding or replenishing operatlon as 
fo the electrode elements may be effected bY po- 
sitioning the electrodes on an inclined horizon- 
tal plane or by employing pneumatic, hydraulic, 
spring, or other suitable force-applying means o 
to advance and hold their segments or elements 
in a proper position with respect to each other. 
That is, the electrode support or housing can be 
shaped and positioned in a manner most suitable 
for effective current distribution. In this con- 25 
nection, suitable discs, halls, quoits, fiat-tops, 
dumbbells, cone shapes, or suitable anode plat- 
ing material can be supplied to the electrode as 
the need arises, and thus, as they are used up by 
the electrolytic treatlng operation. Although 3O. 
conventional slab electrodes can be used, I prefer 
fo employ somewhat fiexible electrodes for this 
purpose. Such shapes can, in accordance wlth 
my invention, also be employed for electrodes 
that are located underneath the work articles 35 
or pieces. The feeding of new pieces of fresh 
metal may be effected and a positive contact 
between the shapes may be maintained, regard- 
less of whether the electrodes are positionsd on 
a horizontal, vertical, or an inclined plane. The 40 
electrode shapes can be dropped into an elec- 
trode housing or container from above the level 
of the bath solution, regardless of whether a 
feed end of the electrode is mounted above or 
below the level of the bath. They are then 45 
forced along the support member or housing by 
their own gravitational force alone, or by an 
added weight, by spring tension, hydraulic or 
pneumatic pressure alone, or in combination with 
gravitational force. 50 
The electrode or anode housing, container or 
support provides a continuous line of electrodd 
or anode shapes along the desired length of 
the electrode which can be readily placed af a 
suitable location for most efficient electrolytic 55 
action and, as previously polnted out, can be 
kept in a fully charged relationship by adding 
additional shapes thereto, as needed. 
If bas thus been an object of my invention fo 
provide new and improved procedure for electro- 60 
lytically treating work articles; 
Another object bas been to eliminate the dis- 
advantageous features of prior art procedures and 
constructions by finding a practical solution fo 
the problemsinvolved; 65 
A further object of my invention bas been to 
broaden the scope of efficient utilization of elec- 
trolytic treating procedure, and particularly, 
from the standpoint of shapes having a greater 
length or extent; 70 
A still further object bas been to devise im- 
proved apparatus for handling or advancing 
articles through a treatment bath; 
A still further object bas been fo provide new 
and improved forms of electrode constructions 75 
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and arrangements for electrolytically treating 
articles during their movement through a bath; 
These and many other objects of my invention 
will be apparent to those skilled in the art from 
the illustrated embodiments thereof. 
In the drawings: 
Figure 1 is a longitudinal section taken on the 
line I--I of Figure 2; upper and 1ower electrodes 
are shown diagrammatically in outline; 
Figure 2 is a top plan view of the apparatus of 
Figure 1; in this view, the bath electrodes bave 
been omitted; 
Figure 3 is a transverse section looking to- 
wards a front end of the apparatus and taken 
along the line III--III of Figure 1; 
Figure 3A is an enlarged detail showing a 
method of insulating and mounting bus bar 
hangers on structural support members» see the 
embodiment of my invention shown for example 
in Figure 3; 
Figure 3B is an enlarged sectional detail taken 
on the line IIIB--IIIB of Figure 3; 
Figure 4 is a front end sectional detail in ele- 
ration showing means for opening the work 
article contactors or holding fingers fo pick up an 
article at the front end of the treating apparatus 
and is taken along the line IV--IV of Figure 1; 
Figure 5 is a top sectional detail taken at the 
front end of the apparatus arrangement of 
Figure 1 and along the line V--V of Figure 1; 
Figure 6 is a vertical end section taken along 
the line VI--VI of Figure 5; the view shows the 
movement of work article-carrying arms in con- 
junction with cam members and an article B; 
Figure 7 is a back end vertical section showing 
means for releasing the articles being treated at 
the delivery or back end of the apparatus and is 
taken along the line VII--Vll of Figure 1; 
Figure 8 is a horizontal plan section taken be- 
low the conveyor apparatus of Figure 1 and along 
the line VIII--VIII of Figure 1; 
Figure 9 is an enlarged vertical sectional de- 
rail showing how pairs of article carrying arms 
are electrically cormected to the bus bars for pro- 
viding an efficient and continuous fiow of cur- 
rent to the arms, while they are being advanced 
through the treatment bath by the conveyor; 
this figure is taken along the line IX--IX of 
Figure 10; 
Figure 10 is an enlarged sectional detail taken 
along the line X--X of Figure 9; 
Figure 11 is a somewhat diagrammatic end 
view in elevation showing electrical features or 
connections for the apparatus of Figure 1; 
Figure 12 is an enlarged view in elevation, 
taken endwise of the apparatus of Figure 1 and 
illustrating a form of upper electrode or electrode 
holder; 
Figuri 13 is an enlarged side view in elevation 
of a lower electrode or electrode holder, taken 
endwise of the apparatus of Figure 1; 
Figure 14 is a still more erdarged fragmental 
detail, taken from one end of the electrodes of 
Figures 12 and 13 and illustrating a dielectric 
sleeve for protecting drop supports or connec- 
tions from the electrolytic bath; 
Figure 15 is an enlarged end view taken from 
the right hand side of the electrode or holder of 
Figure 13; 
Figure 16 is an enlarged side view similar fo 
Figure 12 and illustrating a modified form of 
electrode; 
Figure 17 is a view similar to Figure 12, but 
illustrating another form of electrode; 
Figure 18 is a greatly enlarged perspective view 
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showing a doughnut, or fiat disc type of electrode 
shape which maybe employed in connection with 
the electrode embodiments shown in Figures 19 
and 20; 
And, Fidres 19 and 20are enlarged side views 
in elevation of further forms of electrode .con- 
structions that may be .utilized in accordance 
with my invention. 
Referring particularly fo Figures 1 and 2 of 
the drawings, I have shown an apparatus ar- 
rangement and suitable electricàl cormections for 
electrolytically treating work articles, such as 
moral tubing. The work articles fo be-treated 
.are represented by capita]ized, alphabetical 
designations. I have .shovn a series of work 
articles designatedA, B, C, E,-etc., being fed fo a 
front endofa conveyor of thetreating apparatus 
by means of a pair of transversely-spaced-apart, 
article-holding chains 27a and 2lb of a de]ivery 
conveyor mechanism. After the treatment op- 
eration, the artic]esindicated A', B',.C', etc, are 
progressively discharged .upon a delivery guide 
table 66, and thence, to a conveyor mechanism 
which may be employed fo move the articles pro- 
gressively through suitable washing, rinsing, or 
other processing baths 85 and 86. The .entire 
layout may be-.driven in synchronism, for .ex- 
ample, .by a single motor { 8, see Figure.2. 
Reïem.ing particularly fo Figure 1, çhe.appara- 
tus layout is mounted on,a suitable foundation 
Transvernely-extending I-beams  are mounted 
on the foundation 5 and are secured, or wetded 
fo the bottom/of.a tank..enc]osure or container 
? that may be .emploed.to receive the treating 
bath or liquid. At hê front end oïthe appara- 
tus, fo the right of Figure 1, a woïk article feed- 
ing mechanism or system is moui]ted on a front 
end_ of the container-structure.bFmeans of trans- 
verse]y-extending-angle pieces er members 
The delivery mechanism is provided, as shown 
particu]arly in Figures 1, 2, and 5, with a pair 
of oppositely-spaced-apart, upriglt support 
members  of angular shape. :Back flange por- 
tions of the upright members 2 are welded or 
securêd to the transverse an2"le n]embers 8, and 
side .fiange portions thereof are welded at 2 o 
a pair of oppositely-positioned, longitudinally- 
extending, curved, retaining guide members 
see Figures 1 and 5. 
Referring particularly fo Figure 2, a motor 
is mounted on an extending support rnember 
which is secured fo the structure of the con- 
tainer " and additional]y mounts a speed ïe- 
duction unit 2..The.speed reduction unit . is 
driven by the motor {8, and in turn, actuates a 
primary drive shaft . through a.n insulating 
drive coup]ing 3. The letter i indicates insu!at- 
ing material where used in the drawings. The 
shaft  is journaled af its opposite ends within 
bearings   which are mounted upon vertical up- 
right channels à of the outer frame structure 
of the container or tank , and which are a]so 
Lusulated fromthe channe]s 9à. A chain sprocket 
 is secured on the other end of the shaft 
to drive a sprocket wheel t through a chai.n 
. The sprocket wheel {8 is secured on a de- 
]ivery conveFor driving shaft 9. The shaft 
is journaled-adjacent ifs opposite ends within 
bearings 28 which are mounted on the upright 
members 2 {. 
As shown particularlF in Figures 1 and 5, a 
pair of spaced-apart conveyor-chainmoünting 
wheels 25a and 2b which carrry chain sprockets 
2a and 2b, are secured on the drive shaft 
 for actuation thereby. If wfll thus be apparent 
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-that work articles A, B, C, etc., will.be.advanced 
pr.ogressively towards the front end of the treat- 
in2 bath by apparatus link chains .27a and 27b 
and under the retaining guide members 22..As 
5 shown in.Figure 1, the work.articles rest in out- 
wardlyconcave, slotted members of the chains 
27a and .27b and .extend thereacross, see par- 
ticularly Figure 5. 
2fter a work.article hasreached the position 
10 indicated by the articleB of Figure 1,-thon means 
is provided for gripping the article adjacent 
opposite ends fo advance if along the inside of 
the bath container . As shown particularly in 
Figures 4 and 5, a continuons conveyor apparatns 
15 is positioned above the .container  for:progres- 
sive]y advancing the articles . longitudinally 
therealong. In this connection, if .will be seen 
particu]ar]y from.Figures 2 and 3, that there are 
two transversely-spaced-apart conveyors which 
20 are connected together fer simultaneous opera- 
tion and which extend along opposite .sides of 
the container . Due fo the similarity of ttiese 
two conveyors I have used the saine numbers fo 
designate them. The -pair of- conveyors are. driv- 
25 en by the primary drive shaf { through the 
agency of a pair of oppostely-positioned, chain 
sprocket /hee]s  which are secured on the 
shaft.g for rotation therewith. 
I .have shown, see Figure 1, three secondary 
30 ch'ive shafts  ',  ", and  ,'" located in a some- 
what rectangular relationship with respect to 
primary dïive shaft 4 which with the shaft {4 
support and drive a pair of. transversely-spaced- 
apart conveyor chains .. Each of these three 
5 shafts is provided with a pair of sprocket wheels 
which are shown positioned on common vertical 
planes taken along opposite sides of the con- 
veyor. That is, the sprocket wheel .pairs }', 
4", and '", like the sprocket wheel 5 are 
.) secured.to their respective shafts {', " and 
4'" for rotation therewith and for common ac- 
tuation by the primary drive shaft.  , ifs sprecket 
wheel 49 and the pair of chains  . As disclosed 
in.Figures 1, 2, 3, 9, and 10, each chain 4{ has 
inteffitting connector ]inls 42 .and  that are 
.15 pivotally connected .by pins 4. As shown par- 
ticular]y in Figures 9 and i0, the piv0tpins 44 
carry chain rollers 5 that also hold the con- 
tainer links 42 and 43 in a suitably spaced ela- 
tionship with respect fo each other. Spaced links 
50 3 carry article-cam.ying arms 69 that are. 
curely mounted thereon fo extend therefrom by 
dielectric connector pieces 5 which insulate the 
current carrying arms } from the conveyor 
paratus. Each piece 6 is secured adjacent, one 
55 end fo the link 43 by dowel or rivet .pins 47-and 
adjacent ifs other end upon a mount portion 49 
of the arm.member 9 by dovel or rivet pins 
The arms },. as shown particutarly in Figure 
9, are provided with a central, body portion { 
60 having a somewhat circular bore 5 fo slidably 
receive a continuous bus bar .89., princpal]y of 
circular cross section and havinga rib, track, or 
guide portion 6}a of rectangular section, see 
65 Figure 1 for longitudinal, elevation of complete 
bus ba. If will. be noted that the. surface of 
thebore 5. is offset af 52a along a major.pmoEion 
of ifs length with respect fo. portions of the-cir- 
cular cross section of the bus bar 6{}. As a 
70 sult, the electrical contact between the central 
body portion 5 and the-bus bar 69 iS  wedging 
contact betweer substantially-opposite, front 
and back sides of the bus bar. OEhus, the .sIide 
area is minimizei- and. an eiïïcient electrical con- 
75 tact is maintained.. The track r rib 6} also 
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holds the arms 8 against lateral movement. 
That is, arms 0 can not rotate on bus bar @8. 
The work article carrying arms 0 are adapted 
tobe moved by chains 4 along the pair of bus 
bars 8 with a wiping joint action. The clear- 
ance provided ai 2 prevents binding when mem- 
ber | passes along a curved part of bus bar . 
The body portion 5 of each arm member 50 
is provided with an outwardly-projecting portion 
55 integral therewith upon which an extension 
arm member  is securely and rigidly mounted 
by dowel or rivet pins 54, see Figures 9 and 10. 
The extension arm members 5, as shown par- 
ticularly in Figure 3, are adapted to extend be- 
low the level of the bath, as indicated by a trans- 
verse, horizontal, dotted line of the figure. Thus, 
it may be desirable, as shown in Figure 9, to 
provlde each of the extension arm members 55 
with a dielectric sleeve, insulation, or plastic 
coating 58 along its length. I also prefer to pro- 
vide a hard, wear-resistant sleeve 5% which is 
conacted by cams 32 and 7 for spreading or 
flexing the extension arms 55 adjacent front and 
back ends of the apparatus to progressively pick 
up work articles at the front end and to progres- 
sively discharge work articles at the back or 
delivery end thereof.  The sleeve 5% may be of 
metal if the dielectric sleeve §8 is used, or if de- 
sired, may be of a hard, wear resistant dielectric 
material, such as hard rubber or plastic. A suit- 
able transversely-extending flnger 57 is rigidly 
secured to extend from an end portion of each 
arm extension member 5§ as by a pin or rivet 
portion §8 which is integral with the flnger 57 
and which provides a secure and rigid electrical 
contact with the metal of the arm 55, and thus 
with one of the pair of electrical bus bars 60. 
Each work article, A, B, etc., tests upon an 
oppositely-aligned pairs of fingers §7, adjacent 
opposite ends of its length, while itis being moved 
in a transverse position longitudinally along the 
container 7 by the pair of spaced-apart, side- 
positioned, continuous chains 4. Fegardless 
of whether or nota dielectric sleeve 58 is used, 
I prefer to provide a contact sleeve 5%, not only 
to serve as a wear-resistant surface, but also, 
as a dielectric sleeve to insulate each current 
carryin extension arm member tU from the 
other metallic parts including the opening cams 
3 and 7. 
In Figures 4, 5, and 6, I bave shown mecha- 
nisms for spreading apart or flexing the arm 
members 5§ which are preferably of spring- 
metal construction. When as shown in Figure 
1, a particular work article is delivered to the 
position of the article C by the conveying chains 
27 and 27, the movement of the bath con- 
veyor causes one pair of arm extension members 
55 fo be flexed outwardly by a stationary cam 
mechanism. The mechanism has a front, trans- 
versely-extending, face plate portion 38 which 
has a somewhat angular-shaped top portion 8| 
(see Figure 1) which may in turn be welded to 
the retaining guide members 22  of the chain 
conveying system 27 and 27. The members 
0-- may be formed by bending a plate or 
angle. As shown particularly in Figres 4 and 
6, cams 32« and 3 are mounted on the face 
plate member 38 by threaded adjustment bolts 
33. The cam members 32 are bifurcated or 
slotted fo receive the bolts -3 and to permit their 
horizontal adjustment along the face plate ruera- 
ber 80. Once a proper aoeustment has been 
mae, the oppositely-spaced-apart cams 3 and 
b are secured bytihtening te b01ts S Ech 
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of the cams is provided wlth a downwardly and 
outwardly projecting cam surface S, when the 
movement of the conveyor 4 is in a clockwise 
direction, as shown in Figure 1. 
5 It will be apparent from a comparison of Fig- 
ures 1 5 and 6, that the cam surfaces 3t| spread 
or flex the extending arm members 5 to posi- 
tions indicated by the dotted lines of Figure 5 
' (see also the diagrammatic view of Figure 6) to 
10 open them fo receive a work article, such as B 
of Figure 1. The extending arm members 
are automatically closed or returned to their 
original ful!-line positions of Figure 5 after the 
cam contact portions §% have ridden over the 
1 full extent of the cam surfaces S4. The work 
article, such as A of Figure 1, then falls upon 
the flngers or contactor pins 7 and rests there- 
upon during movement through the container 
To deliver work articles, such as A' ef Fig- 
20 ure 1 at the back or delivery end of the appa- 
ratus and after the treating operation, a some- 
what similar form of cam mechanism is provided 
to again spread the extending arm members 
apart to release a treated work article as if 
25 being raised from the container 7 by its conveyor,  
Feferring particularly to Figures 1 and 7, a face 
plate member .70 is bolted at its opposite ends to 
a pair of vertically-extending structural channel 
members 9/ that are secured to the container 
30 member 
A pair of cams 7   and 7   are adjustably mount- 
ed adjacent opposite ends of the member 78 and 
are bifurcated or slotted to receive threaded bolts 
7 in a manner similar to the cams 3] and 
35 2 of the front mechanism. Also in a like man- 
ner, the cams 7| and 7 are provided with 
cam faces 73 which by reason of the direction 
of rotation of the conveyor 4, incline upwardly 
and outwardly, as shown in Figure 7, to engage 
0 the contacting wear portions §% of the extending 
arm members §5 and to more their flngers 57 ou 
of engagement with the work article A' which is 
to be discharged to a suitable conveying mecha- 
nism or system which wfll be herein dscribed. 
5 As shown particularly in Figures 1 and 2, a 
drive shaft g 9' for the deHvery conveying mecha- 
nism is journaled in bearings 25' which are 
bolted fo the upright channels 9 and to the 
face plate member 78 of the cam mechanism. A 
50 sprocket wheel  8' secured on one end of the shaft 
 * for rotationtherewith is driven by a chain 
and a chain sprocket ' which is secured on the 
end of one of the secondary drive shafts 
The shaft ' also carries a pair of spaced-apart 
55 flnger wheels 74, see Figures 1 and 2, which are 
secured thereon in a transversely spaced-apart 
relationship to periodically receive an article, 
such-as A' or B', etc., from-the conveyor of 
the treating bath apparatus after a pair of con- 
60 veyor arms 0 and their flngers §7 bave released 
the work article. A backwardly-extending guide 
bracket member ] is secured upon a back wall 
of the container 7 and is provided with a top 
guide plate 7 and a lower guide plate  (see 
65 Figure 1), to guide a work article when if is 
discharged from the flnger wheels 7 upon a 
delivery conveying mechanism. In this con- 
nection, see the tubular work article shown 
between the guide plates 7 and 8 by dot and 
0 dash lines, and the dotted arrow showing the 
direction of the travel of the work article. 
By way of illustration, I haVe shown process- 
ing bath containers 85 and 85 through whi.ch the 
delivery conveying system or  mechanism may 
 more the treated work articles. This conveying 
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system is driven by a small chain sprocket wheel 
.5 (see Figure 2) that is secured on the end of 
the shaft 9', by a chain 76; and by a large 
sprocket wheel 77, see Figure 1. The sprocket 
wheel 77 is secured on a transverse shaft 
which is journaled on tle container 85 and which 
carries a pair of spaced-apart convoyer chain 
sprockets 8{} secured thereon. Transversely- 
opposite endless link chains 8 mesh with the 
spïocket wheels 89, 88', 88", etc., that are 
cured in pairs, on shafts such as 76' and 78", 
etc. Any suitable number of sprockets and 
shafts may be employed to.provide- a continuous 
conveying system.. The pair of endless con- 
veyor chains 81 are provided with a series of  
outwardly-proj ecting- work-artiile-receiving loop 
elements or carriers  int which a work article 
is delivered from the-guide member . The 
work articles may. be carried from _the bath 
fo he bath 6 and delivered o a stock pil or 
to further treating-apparatus. In Figure-1, the: 
conveyor chains  I are .constructed-and arranged 
to rotate in a counter-clockwise direction. The 
uppeï sprocket pairs 88, 88", etc., are provided 
with secondary sprocket - pairs 89a and 88"a for 
receiving an endless drive chain 88 whiihper-. 
:nits a sag of the conveyor chains ! into 
containers 85 and . 
R.eferring partilularly to Figures 1 and 2, the 
treatment bath conveyor chain sprocket wheels 
., ', 49" and '" are positioned by a sub-- 
stantially rectangular support frame whieh com- 
prises, upright channel members 9d on opposite 
sides of the apparatus and longitudinal!y-ex- 
tending channel members.}e.which are welded oi 
secured to the upper ends of the spaced-apart 
channel members 9d and to.I=beam columns 
to extend along each side. of the apparatus. 
Transversely-extending channel members 9b are 
secured to the column members 9 and some 
are, as shown in Figure 2 secured to the members 
e to support or carry- a pair of upper channel 
or guide members 9g which prevent sagging of 
the conveyor chains  during the upper phase 
of their movement between the upper sproclets 
9" and Y", see Figure 3. 
As shown particularly in Figures 1, 3, 8 and 11, 
the treating apparatus is provided with elec- 
trodes such as anodes, w.hich are electrilally 
connected to bus-bars 95, 96, and 97 of opposite 
potential to the bus bars 6{}-for the-work-articles. 
Upper electrodes  are mounted to extend 
transversely of the container 7 and in. a longi- 
tudinally-spaced-apart relationship_ with respect 
to each other above a work article; such as F' of 
Figure 3, whiih is-being moved through the 
treatment bath. A series, of lower electrodes 
   are also positioned fo extend- transversely of 
the container 7 and in a longitudinally-spaced- 
apart relationship with respect to each other 
within a lower portion of the treatment bath 
and in a stagger.ed relationship with respect to 
the upper electrodes , see Figure 8: It will 
be apparent that the upper and lower elec- 
trodes are positioned on opposite sides-of the 
work articles, that are being processed to, as 
shown in Figure 11, pro.vide a highly efficient 
e!ectrolytic action. 
As shown particularlyin Figures 1, 2, and 11, 
A. C. current may be employed to drive a motor 
generator 90 and 9 to provide D. C. current for 
the electrolytic bath. A rheostat 9 may be em- 
ployed to adjust the current value and is shown 
connected in a positive potential line-8. A neg- 
ative ootential line 8 ïrom the generat0r 8 is 

connected fo  the pair of oppositely-positioned 
bus bars 6{} ï«hich supply current to the article- 
carrying-arms 59. of the- treatment bath con- 
veyor. 
 As shown partilularly in Figures 9 and 10, 
each bus bar 6] is mounted by angle members 
 at suitably spaced locations therealong. Each 
angle member 6 is brazed at its upper end por- 
tion 6 to one ofthe pair of bus bars 6. Each 
10 angle.member 6! bas an integral foot or lower 
end. portion 68 that is drilled out to receive a 
mounting bolt 63. This mounting bolt 
provided withwashers 6Sa.and extends through 
the portion $8 of the bus bar mounting element 
15 S, through a feederbusbarsuch as 8c, through 
an insulator block 64b, and through an upper 
flange pprtion of an upper angle member 8 of 
the container 7, see a.!so.Figure 3: A dieleitric 
sleeve 6 mounted on the bolt 65. and provided 
20 wih dieletric washërs-a, serres to insu]ate the 
bolt from the moral structure ofthe-apparatus 
including the container 7. The. mounts   are 
spaced along thelower extent of- the pair of bus 
bars 6} and s» similar mounting ' is spaced 
5 alongthe upperextent ofthe pair to secure them 
on the transversely-extending structural ïnem- 
bers 9b, see Figure 3 
leferring to Figures 1 2, 3, 8, and 11, I bave 
also shown a ïrame for supporting the bus bars 
30 85,  8; and 97 ïor the.upper and lower electrodes 
8 and . The line 88-ïrom the motor gen- 
erator 8 or the D. C. source is connected to the 
bus bars 85, 8, and 97 which supply current to 
such electrodes: The- electrilal- distribution to 
5 bus bars 85, 85; and 87 is effected by main bus 
bar } (see particularly Figure-3), transversely- 
extending, strap-like top members  8 and verti- 
cally-extending and transversely spaced-apart 
side strap-lile drop members {}8 and '37, as 
40 well as an intermediatevertical, strap-like drop 
member  9. A plurality oï these-members are 
spaced longitudinall:along  the apparatus, see 
Figure 1. It will be noted that these members 
are located inside of the spacing defined by the 
45 conveyor chains and do hot interfere in any 
way with the operation oï carrying the articles 
through the treatment bath, see Figures 1 and 8, 
or with the operation: of filling or refilling the 
electrodes   8 and  
50 The bus bar. |{}5, see_Figure 3, is centrally se- 
cured oz susp.ended ïrom a- lower flange of the 
transverse, structural members 9bi and to effect 
this ïesult; bolts 88 and an insulating conne.c- 
tion is employed, see Figure 3B. The insulation 
5 oï the mounting is similar to that  shown in 
Figuie 9 forthe bus bar 8. 
The upper ends of the side conducting mem- 
ber pairs_ {}6 and }7. aze. secured, by bolts 
to.strap member 68; and, the lower ends of the 
6O strap members. SS and 167 are secured to lower 
transverse structural members 9a of the struc- 
rural ïramework by mounts illustrated in Figure 
3A. Hangers   for the.bus bars95, 96, and 87, 
65 see Figure 3A, are provided with a-threaded up- 
per end which is adapted to receive mounting 
nuts 88' to secure the vertical strap members, 
suckas.:  6S,  8]. and  9, and to electrically con- 
nect them to.thehangers-   . It will be noted 
7O that dieleitric sleeves 8, similar to the sleeve 
 described in cormection with the arrangement 
of Figure 9, insulates these current-carrying 
members ïrom the structural members 9a. The 
lower or hook end portions of each hanger 
75 may be-secured or brazed fo provide a suitable 
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e]ectrical connection with the bus bars $5, 96, Or 
97. 
Referring particularly fo Figure 12, if will be 
seen that the upper electrodes 113 are secured at 
their opposite ends on bus bars 96 and 97 by 
vertical extension hangers  12 and 114 which are 
integral with a substantially transversely-ex- 
tending support piece or member 13a. A con- 
voluted, open-network, spring-like member 
is secured or welded on one side to the member 
13a fo forma housing for electrode elements, 
such as halls I 6, see Figure 3. If will be noted 
in Figures 3 and 11 that the halls   6 which may 
be of anode moral for an electroplating opera- 
tion, extend along their housin.g in a closely 
abutting and contacting relationship with re- 
spect fo the housing and respect fo each other. 
The outer open ends of the housing oî the elec- 
trode 113 preferably extends slightly above the 
fluid level of the bath, see the dotted line .of 
Figure 3, so that the additional electrode oie- 
ments I 6 may be added as needed, see Figure 8, 
from above the bath. The opposite or lower end 
of the electrode 113 converges or is provided 
with a stop portion for the shapes or elements, 
such as 116. 
Referring particularly to Figures 13, 14, and 
15, the ]ower electrodes 121 are hung by vertical 
extension hangers 120 from the bus bars 95. The 
hanger 120 is integral with a transversely-ex- 
tending support member 21/ which is shown 
provided with a collar 123 af ifs other end and 
a perforated funnel 24 secured thereto or 
formed as an integral part thereof. An open- 
network, spring-]ike portion or housing member 
122 converges or is closed by a stop. portion ad- 
jacent the hanger 120 at its lower end and is 
open at iLS upper end adjacent the collar 123 to 
receive e]ectrode elemenLs introduced into the 
funnel-like, perforated portion or member 24. 
The higher end of the electrode 12 is supported 
from the fioor of the container ] by a vertical 
framework 125, see particularly Figure 15 which 
af ils upper end is welded or secured to the collar 
123 and at ifs lower end is secured in dielectric 
mounts 26 that extend from the bottom of the 
container 7. Although the perforated funïel- 
shaped portion or member 124 of the lowr elec- 
trode 121 is shown positioned below the level of 
the bath, additional or replacement electrode 
elemenLs such as 116, may be dropped into iL 
through and from the top of the bath, a indi- 
cated particularly in Figure 8. 
In Figures 16, 17, 18, 19 and 20, I bave shown 
modified forms of electrodes. In figure 16, an 
electrode 135 (which may be a lower electrode) 
is of a somewhat simflar construction to the 
electrode  21 of Figure 14, except that iLS hanger 
130 is threaded along iLS length to receive a wing 
nut 134 and is secured fo a collar 131 which 
forms a housing for a tension spring 132. The 
extending support portion or member.13a is of 
rod-like form and is threaded af ils upper end 
to also receive a wing nut 134. Wing nuts 134 
are employed fo hold clown a positioning plate 
{33 which may be adjusted to provide a desired 
degree oî tension or spring force upon the halls 
116. To add additional bal]s 116, the wing nut 
134 on the member or portion 13a is removed 
and the plate 133 is swung about the hanger 
{30, in order that the spring 13- may be re- 
moved. 
In Figure 17, I bave shown a modifled form of 
electrode 135' whose collar or sleeve 131' is 
provided with a slide weight 36 for forcing the 
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ba]ls 116 a]ong the horizontal extent of the elec- 
trode housing. The weight 136 is provided with 
a hook 137, in order that if can be lifted out of 
the collar 131' fo insert additional electrode 
5 elemenLs 116 therein. In the embodiment of 
Figures 16 and 17, the upper ends of the elec- 
trodes preferably extend above the level of the 
fluid in the container and their housings 
may be of simflar construction te the housing 
10 122 of the embodiment of Figure 13. 
In Figures 19 and 20, I bave shown modified 
for,ms of electrodes for utflizing a different type 
of electrode element, such as 116' of Figure 
18. The elements 116' are of a somewhat 
15 doughnut or fiat-circular shape, and thus, can 
be slidably mounted on rod members. 
In Figure 19, I bave shown the electrode 121' 
as being hung at one end by a hanger 150 tht 
is secured to a collar I. The support 
20 for the other end of the electrode bas a rod- 
like member 13 secured thereto and extending 
substantial]y centrally along the inside of the 
housing 12' of the electrode. The upper end 
of the rod 13 is threaded to receive a wing nut 
25 14, and also receives a plate I and a tension 
spring 16. The wing nut, plate I, and spring 
16 are removed to add additiona] e]ectrode 
elements 116'. 
The embodiment of Figure 20 is constructed 
30 somewhat similar to that of figure 19, except 
that the housing 122' is omitted and the elec- 
trodes are carried entirely by a hanger rod 156'. 
The hanger rod 16' is threaded intermediate 
ifs ends to receive a wing nut 14, and aIso re- 
35 ceives positioning plates 155a and 155b and a 
tension spring 16'. The hanger rod 15' ex- 
tends the full length of the electrode and is 
securely mounted upon the member 125' that 
also provides an abutment end or stop for the 
4O e]ectrode elements 116'. 
What I claim is: 
!. In an apparatus îor electro]ytically treat- 
ing and advancing a series of work articles in a 
transversely-horizonta]ly extending re]ationshiu 
45. longitudinal]y a]ong and within a longitudinal 
tank having a treatment solution therein, where- 
in a frame structure is positioned te extend lon- 
gitudina]]y along and above the tank, an upper 
set and a lower set of transversely-horizontally 
extending e]ectrodes are positioned within and 
along the tank, and the upper and lower sels 
of e!ectrodes are in a vertically spaced-apart re- 
lationship to define a longitudinal path of more- 
ment for the work articles therebetween along 
55 the tank, the combination of a pair of vertica]ly 
spaced-apart upper and lower shafts operatively 
mounted on one longitudinal end of the frame 
structure fo extend transversely thereacr'oss, a 
second pair of vertically spaced-apart upper and 
]ower shafts operatively mounted on an opposite 
longitudinal end of the frame structure fo 
tend transversely thereacross, the lower shafts of 
said pairs being mounted adjacent a top portion 
of the tank and above the treatment solution 
therein; a pair of inner and outer longitudi- 
nally-extending bus bars along one longitudinal 
side of the tank and a similar pair along an 
opposite longitudinal side of the tank, means 
suspending the outer bus bars of said pairs from 
the frame structure closely adjacent to and 
transversely between vertical planes represent- 
ng longitudinal side walls of the tank, means 
suspending the inner bus bar of each of said 
pairs in a transversely-inward]y spaced rela- 
tionship with respect fo the outer bus bar of the 
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same. pair,outer hangers projècting d0wnwardly 
from saidouterbus bars and connected to outer 
ends of the 10wer set of electrodes, inner 
hangers spaced trausversely: inwardly îrom said 
outer hangers and projecting downwardiy from 
said inner bus bars and connected fo outer ends 
of the upper set of electrodes; a pair of chain 
sprockets mountC in a transversely spaced- 
apart relati0nship on each of said shafts, one 
sprocket of each of said pairs being positioned 
in a vertical plane that represents transverse 
,pacïng between said inner and outer hangers 
and between the inner and outer bus bars of 
one or said pairs; the other sprocket of each of 
said pairs being positioned in a vertical plane 
that represents transverse spacing between said 
inner and outer hangers and between the inner 
and. outer bus-bars of the otl]er of said pairs; 
a conveyor chain lneshing with one chain 
sprocket of: each of said pairs and a second 
conveyor chain meshing with the other chain 
sprocket of each of said pairs; said lower shafts 
and their associated sprockets defining a !ower 
flight of said conveyor chains and said upper 
shafts and their associated sprocket pairs de- 
fining an upper fïight, of said conveyor chains; 
the upper andlower shafts of each of said pairs 
and their associated sprocket pairs defining 
vertical flights, of said conveyor chains; means 
for actuating af least one of said chain sprocket 
pairs; a pairof continuous bus bar loops, means 
positioning one, of said bus bar loops along one 
longitudinal side of-the frame, structure and 
about one of said conveyor chains, means posi- 
tioning the other of said bus bar loops along 
an opposite longitudinal side of the ïrame 
structure and about, the other of said conveYor 
chains; a series of work-holding arm  pairs, one 
arm of-each of said arm pairs being carried 
by one of said conveyor chains fo projec ver- 
tically-outwardly therefrom, the other, arm of 
each of said arm pairs being carried by the 
other of said conveyor chains fo project ver- 
tica]]y-outwardly therefrom in transverse align- 
ment with the other arm of the saine pair and 
carry a transversely-extending work article 
therewith, a s!ide bore portion on each of said 
work-holding arms, the slide bore portion of 
one work-holding arm of each of said pairs be- 
ing slidably clamped on one bus bar loop of said 
pair of bus bar loops for movement therealong 
and the slide bore portion of the other work- 
holding arm of each of said pairs being slidably 
clarnped on the other bus bar loop of said pair 
of bus bar loops for movement therealong, and 
the arms of said arm pairs carried by the lower 
fiight of said conveyor chains projecting down- 
wardly into the tank along the vertical planes 
that represent transverse spacin between said 
inner and outer hangers and between said pairs 
of inner and outer bus bars fo support and move 
the work articles in and along the longitudinal 
path defined by the upper and lower sers o 
electrodes. 
2. An apparatus as defined in claire ! where- 
in, the combination also comprises, an article 
conveyor mechanism af one longitudinal end of 
the frame structure operatively positioned fo 
deliver a work article in a transversely-extend- 
ing relationship to each of said pair of work- 
holding rms long one vertical flight of said 
conveyor chains, an article conveyor mecha- 
nism af an opposite longitudinal end of the 
frame structure operatively positioned fo 
ceive work articles rom each said pair of work- 
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" holding arms along the other vertical flight of 
said conveyor chains; said actuating means be- 
ing connected te move said flrst and second 
mentioned convoyer mechanisms in synchronism 
5 with said convoyer chains; a pair of transversely 
spaced-apart cams mounted on the one longi- 
tudinal end of the frame structure in the path 
of movement of the work-holding arm pairs 
carried by the one vertical flight of said con- 
10 veyor chains to flex said arm pairs outwardly 
te receive a work article from said flrst-men- 
tioned conveyor mechanism, and a simi!ar pair 
of cams mounted on the opposiie longitudinal 
end of the frame structure in the path of more- 
15 ment of the work-holding arm pairs carried by 
the other vertical flight of said conveyor chains 
fo flex each of said arm pairs outwardly and dis- 
charge a work article to said second-mentioned 
conveyor mechanism. 
o0 3. In an apparatus for electrolytically treat- 
ing and advancing a series of work articles in 
a transversely-horizontally extending relation- 
ship longitudinally along and within a longiiu- 
dinal tank having ,a treatment solution therein, 
25 wherein a frame structure is positioned te ex- 
tend longitudinally along and above the tank 
and electrodes are positioned within and along 
the tank to define a longitudinal path of more- 
ment for the work articles along the tank, the 
3O combination of a pair of continuous conveyor 
chains operatively mounted for movement along 
opposite longitudinal sides of the frame struc- 
ture; a. series of longitudinally spaced-apait 
work-holding ' arm pairs carried by said conveyor 
35 chains, each of said arm pairs having one arm 
mounted on one conveyor chain and the other 
arm mounted on the other convoyer chain in 
a transversely-horizontally spaced-apart and 
aligned relationship with respect fo each other, 
40 each arm of each of said arm pairs having a 
vertically-outwardly extending flexible portion, 
each of said extending flexible portions of each 
arm pair having a pin fo engage an end por- 
tion of a work article and support the work 
45 article transversely-horizontally between the 
arms of said arm pair; a continuous bus bar loop 
carried by the rame structure along a longitu- 
dinal side thereof and extending about one of 
said conveyor chains and a second continuous 
0 bus bar loop carried by the frame structure along 
an opposite longitudinal side thereof and ex- 
tending about the other of said conveYor chains; 
one arm oÏ each oÏ said work-holding arm pairs 
having a slotted clamping contact portion 
55 eratively-mounted for continuous sliding con- 
tacting movement along one of said bus bar 
loops and the other arm of each of said arm 
pairs having a slotted clamping contact por- 
tion operatively mounted for sliding contact 
60 movement along the other of said bus bar loops; 
and actuating means operativeiy connected te 
said conveyor chains for moving them in syn- 
chronism with each other. 
4. In an apparatus for electrolytically treat- 
ô5 ing and advancing a series of work articles in 
a transverselY-horizontally extending relation- 
ship longitudinally along and within a longi- 
tudinal tank having a treatment solution there- 
in, wherein a rame structure is positioned fo 
70 extend Iongitudinally along and above the tank 
and electrodes are lositioned within and along 
the tank te deflne a longitudinal path of move- 
ment or the work articles along the tank, the 
combination of a. continuous conveyor mech- 
75 anism operativeiy positioned above and longi- 
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tudinally along the tank; pairs of work-holding 
arms carried by said conveyor apparatus in a 
longitudinally spaced-apart progression there- 
along and extending vertically outwardly ïrom 
said conveyor mechanism, the work-holding 
arms of each oï said pairs being in a transverse- 
ly-horizontally spaced-apart relationship with 
respect to each other fo carry a work article 
therebetween, said conveyor mechanism having 
a lower flight adj.acent to and longitudinally 
along an upper portion of the tank, the work 
holding arm pairs of said lower flight project- 
lng downwardly into the tank; at least one con- 
tinuous bus bar loop mounted on the frame 
structure and extending about said conveyor 
mechanism; and a work-holding arm of each of 
said pairs having a slotted clamping-contact 
portion slidably mounted on said bus bar loop 
for continuous contacting movement therealong 
during the continuous movement of said con- 
veyor mechanism. 
5. In an apparatus ïor electrolytically treat- 
ing and advancing a series of work articles in 
a transversely-horizontally extending relation- 
ship longitudinally along and within a longi- 
tudinal tank having a treatment solution there- 
in, wherein a ïrame structure is positioned to 
extend longitudinally aloni and above the tank, 
an upper and lower series of transversely-hori- 
zontally extending electrodes are positioned 
within and along the tank, and the upper and 
lower series of electrodes ,are in a vertically 
spaced-apart relationship to deflne a longitudi- 
nal path oï movement for the work articles along 
the tank, the combination of a pair of vertically- 
outwardly projecting supporting aire pairs for 
each work article, the arms oï each oï said arm 
pairs being in a transversely-horizontally op- 
posed and spaced-apart relationship with re- 
spect to each other to support ends oï a work 
article therebetween, a continuous chain mech- 
anism operatively carried by the ïrame struc- 
ture above the tank and having a lower lïight 
cariying said arm pairs and the work articles 
supported thereby in series progression within 

-the tank and along the longitudinal path of 
movement between the upper and lower series 
of electrodes, means protecting said arm pairs 
ïrom the treating solution of the tank, means 
, continuously applying electric current oï one 
potential through the arms of said arm pairs 
internally within the supported ends of each 
work article, outer hangers extending vertically- 
downwardly from the frame structure in a 
10 transversely-outwardly spaced-.apart relation- 
ship with respect to the arms oï said arm pairs 
and into the tank, said outer hangers being 
connected fo the lower series oï electrodes to 
supply electric current of opposite potential 
15 thereto; inner hangers extending vertically- 
downwardly ïrom the ïrame structure in a 
transversely-inwardly spaced-apart relationship 
with respect to the arms oï said arm pairs and 
into the tank, said inner hangers being con- 
20 nected to the upper series oï electrodes fo sup- 
ply the currenç of opposite potential thereto; 
the transversely spaced-apart relationship of 
said outer and inner hangers with the arms of 
said arm pairs providing an unobstructed ver- 
25 tical path ïor movement of said arm pairs. 
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